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Abstract 

Proposal for the Babylonian Tonal System, based on consecutive 
heptachords. * 1 
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1 Original research, based on [1] and an idea by composer Carl Nielsen (1865-1931). 
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Part I 

Heptachords and Scales 

1 Introduction 

1.1 Heptachords 


Table 1: Heptachords 



Heptachord 

Pattern 

Scales 

Symmetric Center 

1 

isartum 

fl 1 1 1 1 11 

2 

G 

2 

embubum 

IT l l l 1 l] 

2 

A 

3 

kitmum 

h I i i I il 

2 

D 

4 

pitum 

ri i i i i ii 

2 

E 

5 

qablitum 

[i,i, 

2 

C 

6 

nis tuhrim 

[ 1 , 1 , |,i, id] 

1 

F 

7 

nid qablim 

[ 1 , 1 , 14 , 1 , 1 ] 

1 

B 


2 


qablltum nis tuhrim 

nid qablim pitum 
embubum kitmum isartum 



Figure 1: Symmetric Center 


2 Rising Scale. 
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Table 2: Heptachords II 



Heptachord 

Keys per Scale 

Key Signature A 

Sum E 

1 

isartum 

6 

2 

12 

2 

embubum 

6 

2 

12 

3 

kitmum 

6 

2 

12 

4 

pitum 

6 

2 

12 

5 

qablitum 

6 

2 

12 

6 

ms tuhrim 

12 

5 

60 

7 

nid qablim 

12 

5 

60 


1: T 
2 : ¥ 

5: IP 
6 : * 

12: df 

60: T Anu 
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Example. Consecutive Heptachords. 3,4 


D- kitmurn (1 \>) 

f f 


C- kitmum (3 ) 
f ± 1 


o 


o 




B - kitmum 

( 51 ,) 

«.!>L 


l?o <> 


TT 


TT 


O 


v_ 


J 


J 


J 


v_ 


/ 


semitone 


semitone 


semitone 


semitone 


V_ 


J 


semitone 


Figure 2: Consecutive kitmum Heptachords 


3 Prom the main theme of Carl Nielsen Symphony No. 5 CNW 29 (1922). 

4 Flatward shift for higher pitches. 
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1.2 Scale Range 


Table 3: Scale Range 



Heptachord 

Center 

Semitones 

Octaves 

i, Cent 

Cent per semitone 

1 

isartum 

G 

60 

5 

6000 

100 

2 

embubum 

A 

60 

5 

6000 

100 

3 

kitmum 

D 

60 

5 

6000 

100 

4 

pitum 

E 

60 

5 

6000 

100 

5 

qablitum 

C 

60 

5 

6000 

100 

6 

ms tuhrim 

F 

120 

10 

12000 

100 

7 

nid qablim 

B 

120 

10 

12000 

100 


Definition. Cent per octave: 1200. 

Definition. Cent per semitone: 100, Equal temperament (12-TET 5 or 12-EDO 6 ). 
Definition. Scale Range: -3000 ... 0 (Center) ... +3000 Cent. 7 

Theorem. The 7 Heptachords of the Babylonian Tonal System are based on an 
Equal Temperament system. 


5 Twelve-tone equal temperament. 

6 Equal division of the octave. 

7 Semitone: i i + 100, i <— i — 100. Whole tone: i i + 200, i <— i — 200. 
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1.3 Scale Cycle 


Table 4: Scale Cycle 



Heptachord 

Center 

+3000 Cent 

-3000 Cent 

1 

isartum 

G 

Dt> 

c# 

2 

embubum 

A 

Eb 

Dtf 

3 

kitmum 

D 

Ab 

Gtt 

4 

pitum 

E 

Bb 

Afl 

5 

qablitum 

C 

Gb 

n 



Figure 3: Tone Circle 
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1.4 Tuning 

Conjecture. Equal Temperament Tuning Procedure. 


Table 5: Tuning 



Heptachord 

Center 

i, Cent 

/, Hz 

1 

isartum 

G4 

+500 


2 

embubum 

A3 

-500 

220 

3 

kitmum 

D4 

0 


4 

pitum 

E4 

+200 


5 

qablitum 

C4 

-200 


6 

ms tuhrim 

F4 

+300 


7 

nid qablim 

B3 

-300 



Definition. Tuning Range: -500 ... 0 ... +500 Cent. 


Center in Scientific Pitch Notation. 
















D 



Figure 4: Timing 
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2 isartum 

h i i i i il 

2.1 Scale 1 



semitone semitone 

Figure 5: Scale I 



semitone semitone 


Figure 6: Scale II 



semitone semitone 


Figure 7: Scale III 
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_ft 

D - isartum (0 [>) 
f f 

f 




o O 

i frn 


o u 

1 ^ «> 


o ^ 

\ / 

\_/ 


semitone 

semitone 


Figure 8: Scale IV 




E - isartum (2 4+) 

f * f 


<> 




TT 


V_ 


J 


semitone 


Figure 9: Scale V 

F 4+ - isartum (4 4+ ) 

f * 


u 




o ° 


_y 


semitone 


Figure 10: Scale VI 


- isartum (6 J ) 

f * f 



f 


\ _ / 

semitone 


f 

\ / 

semitone 


f 



semitone 


semitone 


Figure 11: Scale VII 













2.2 Scale 2 



semitone semitone 


Figure 12: Scale I 



semitone semitone 


Figure 13: Scale II 



semitone semitone 


Figure 14: Scale III 
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G - isartum (1 \>) 

f f f 



semitone semitone 


Figure 15: Scale IV 



semitone 


Figure 16: Scale V 

B - isartum (3 U ) 



semitone semitone 


Figure 17: Scale VI 


- isartum (5 4+) 

i f 



semitone 


Figure 18: Scale VII 








3 embubum 

ri i i i i ii 

3.1 Scale 1 



semitone semitone 


Figure 19: Scale I 



semitone semitone 


Figure 20: Scale II 

D - embubum (2 [>) 



Figure 21: Scale III 


14 




E - embubum (0 [>) 
f f 


semitone 


semitone 


Figure 22: Scale IV 

F ft - embubum (2 ft ) 
f f 


semitone 


semitone 


Figure 23: Scale V 

G # -embubum (Aft) 
f f 



semitone 


semitone 


Figure 24: Scale VI 

- embubum (6 ft ) 
f f 
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3.2 Scale 2 



semitone semitone 


Figure 26: Scale I 



semitone semitone 


Figure 27: Scale II 


G - embubum (3 [>) 



semitone semitone 


Figure 28: Scale III 


16 







r ^a 




semitone 



semitone 



Figure 32: Scale VII 


17 






4 kitmum 

h I i i I l] 

4.1 Scale 1 



semitone semitone 


Figure 33: Scale I 



semitone semitone 


Figure 34: Scale II 

G - kitmum (2 |>) 



semitone semitone 


Figure 35: Scale III 
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A - kitmum (0 \,) 



semitone 


Figure 36: Scale IV 

B - kitmum (2 U ) 


f f f 



semitone semitone 


Figure 37: Scale V 



semitone 


Figure 38: Scale VI 



semitone 


Figure 39: Scale VII 
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4.2 Scale 2 



semitone semitone 

Figure 40: Scale I 



semitone semitone 

Figure 41: Scale II 



semitone semitone 


Figure 42: Scale III 
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D - kitmum (1 [>) 
f f 


TT 


O 


TT 


<> 




/ 


V_ 


J 


semitone 


semitone 


Figure 43: Scale IV 


E - kitmum (1 j|) 


3 


TT 




TT 


V_ 


_7 


semitone 


V_ 


_y 


semitone 


Figure 44: Scale V 


F j+ - kitmum (3 j+ ) 

f * 




TT 


O 




V. 


J 


semitone 


semitone 


Figure 45: Scale VI 


G +J; - kitmum (5 ) 

f * 






W f 


semitone 


O’ ' e ' 

\_/ 

semitone 


ro- 


Figure 46: Scale VII 
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5 pitum 

ri i i i i ii 

5.1 Scale 1 



semitone semitone 


Figure 47: Scale I 



semitone semitone 


Figure 48: Scale II 



semitone semitone 


Figure 49: Scale III 
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B - pitum (0 [>) 
f 


f 


f 


semitone 


semitone 


Figure 50: Scale IV 

C j| - pitum (2 ) 


_LJ 

try i 


a 




o *> ■ 




B 

O 


n 



tl 



semitone 


semitone 


Figure 51: Scale V 

D jk - pitum (4 U ) 


IT ^ 

\ _ / 

semitone 


semitone 


Figure 52: Scale VI 


E J+ - pitum (6 J+ ) 

f * * f 
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5.2 Scale 2 



semitone semitone 


Figure 54: Scale II 



semitone semitone 


Figure 55: Scale II 



semitone semitone 


Figure 56: Scale III 


24 










E - pitum (1 ) 
f f 


semitone 


semitone 


Figure 57: Scale IV 


F || - pitum (1 ) 


semitone 


semitone 


Figure 58: Scale V 


G J+ - pitum (3 4+) 

f * * f 


|iH 

hi MJ 


semitone 


semitone 


Figure 59: Scale VI 


A 4+ - pitum (5 J+ ) 
f f 



Figure 60: Scale VII 







6 qablitum 

n 1111 ii 

6.1 Scale 1 



semitone semitone 


Figure 61: Scale I 



semitone semitone 


Figure 62: Scale II 

F - qablitum (2 [>) 


f f ,f 



semitone semitone 


Figure 63: Scale III 


26 






27 


semitone 



semitone 



semitone 




semitone 




6.2 Scale 2 



semitone semitone 


Figure 68: Scale I 



semitone semitone 


Figure 69: Scale II 



semitone semitone 


Figure 70: Scale III 


28 








C - qablitum (1 \,) 



semitone semitone 


Figure 71: Scale IV 



semitone semitone 


Figure 72: Scale V 

E - qablitum (3 jjr ) 
f tt f f 



semitone semitone 


Figure 73: Scale VI 



Figure 74: Scale VII 








7 ms tuhrim 

[i,i, §,i,i,i] 



semitone 


Figure 75: Scale I 



semitone 


Figure 76: Scale II 
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semitone 


Figure 77: Scale III 



semitone 


Figure 78: Scale IV 



semitone 


Figure 80: Scale VI 
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semitone 




semitone 


Figure 84: Scale X 
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f 


E - ms tuhrim (4 4+) 


f f 



semitone 


Figure 85: Scale XI 

F - nis tuhrim (1 [>) 


f f f 





Y_ 


IT 


semitone 


Figure 86: Scale XII 


F j+ - ms tuhrim (6 j jr ) 

f * f * 


:‘X 



u~ tier iffS- 

%TT ^ 


\ _ / 

semitone 


Figure 87: Scale XIII 
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8 md qablim 

[1,1,1, 1 ,!, 1 ] 



B - md qablim (6 [>) ^ 

4 k te #4 #=; *ee *= 



semitone 


Figure 88: Scale I 


C - md qablim (14+) 





semitone 


Figure 89: Scale II 



semitone 


Figure 90: Scale III 
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D - md qablirn (3 4+) 



semitone 


Figure 91: Scale IV 


_l 

■+■ A | 

E [> - md qablim (2 [>) 

f o 1 

f 

pq. ±± 




= =& 

\_ 

^- 


semitone 


Figure 92: Scale V 


E - md qablim (5 4+ ) 



semitone 


Figure 93: Scale VI 


F - md qablim (0 [>) 



semitone 


Figure 94: Scale VII 
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G \, - nid qablim (5 \,) 


f f f 



^B 











m 

‘T 




semitone 


Figure 95: Scale VIII 
G - nid qablim (2 4+) 


f f f 



semitone 


Figure 96: Scale IX 

A |j - nid qablim (3 |>) 


f f f 



semitone 


Figure 97: Scale X 

A - nid qablim (4 4+) 


f f f 



semitone 


Figure 98: Scale XI 
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B |j - nid qablim (11>) 


f f f 



semitone 


Figure 99: Scale XII 

B - nid qablim (6 4+) 


f f f 



semitone 


Figure 100: Scale XIII 
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A Appendix 

A.l Octatonic Scale 

9 


A.1.1 Scale 1 

[i 1 i I i Ilio 
L ’ 2’’ 2’’ 2l 



,, o f f f f L !. iL 


7 1 k^ PO 




r*TS Eo <> V*-* 


Ast7 pf T e o 

1 


#7 ,1- 7 7 7 \ 7 \ 7 

"k* ft° tf\ 17 / N J semitone semitone semitone semitone 

semitone 


semitone 


Figure 101: Scale 1, Center G 


A.1.2 Scale 2 

ri i 1 i I il 
1.2 > ’ 2 > > 2 1 J 



A f f f L.^ko 


y a** e v ' 




rrr\ l 

: o *» 




1 


Ft) 

semitone 

semitone 

/ \ / \ / \ / 

semitone semitone semitone semitone 


Figure 102: Scale 2, Center A 


9 Derived from Carl Nielsen Symphony No. 5 CNW 29. 

10 Olivier Messiaen’s second mode of limited transposition. 
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A.2 Plots 

A.2.1 Heptachords 


Babylonian Tonal System Heptachords 



Figure 103: kitmum vs. Heptachord 
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A.2.2 Octaves 


Babylonian Tonal System vs. Octave 



Figure 104: kitmurn vs. Octave 
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